Virtual screening method in order to identify new structures for dual inhibition of mTORC1 and PI3K by Ahmadi, Ahmadjavad
   
  داﻧﺸﮕﺎه ﻋﻠﻮم ﭘﺰﺷﻜﻲ و ﺧﺪﻣﺎت ﺑﻬﺪاﺷﺘﻲ درﻣﺎﻧﻲ ﻛﺮﻣﺎن
  داﻧﺸﻜﺪه داروﺳﺎزي و ﻋﻠﻮم داروﻳﻲ
 
  داروﺳﺎزي ﻋﻤﻮﻣﻲﭘﺎﻳﺎن ﻧﺎﻣﻪ دﻛﺘﺮاي 
 
  ﻋﻨﻮان:
ﺑﺎ  K31Pو  1CROTm يﻫﺎ ﻴﺮﻧﺪهﮔ ﻣﻬﺎر ﻛﻨﻨﺪ ﻳﺪﺟﺪ يﺳﺎﺧﺘﺎرﻫﺎ ﻳﻲﺷﻨﺎﺳﺎ
  يﻣﺠﺎز ياﺳﺘﻔﺎده از ﻣﺘﺪ ﻏﺮﺑﺎﻟﮕﺮ
  
  ﺗﻮﺳﻂ:
 اﺣﻤﺪ ﺟﻮاد اﺣﻤﺪي
  
  اﺳﺘﺎد راﻫﻨﻤﺎ:
  ﻓﻘﻴﻪ ﻣﻴﺮزاﻳﻲ اﺣﺴﺎندﻛﺘﺮ
 يﻋﺎﻣﺮ ﻴﻪﻋﺎﻟ دﻛﺘﺮ




  1201ﺷﻤﺎره ﭘﺎﻳﺎن ﻧﺎﻣﻪ:            7931ﻣﺎه  ﻣﻬﺮ
 ﻲﺳرﺎﻓ ﻪﺻﻼﺧ    I 
  
Kerman University of Medical Sciences 
Faculty of Pharmacy 





Virtual screening method in order to identify 
new structures for dual inhibition of 








Dr. Ehsan Faghih Mirzaei 
Dr. Alieh Ameri 




October 2018                                                    Thesis NO: 1021  
 II    ﺧﻼﺻﻪ ﻓﺎرﺳﻲ 
 
 
  :ﻲﺳﺧﻼﺻﻪ ﻓﺎر
 ﺳﺖ.ا ﺿﺮوريﺷﻨﺎﺳﺎﻳﻲ ﺳﺎﺧﺘﺎرﻫﺎي ﺟﺪﻳﺪ ﺿﺪ ﺳﺮﻃﺎن  رﺷﺪ ﺳﺮﻃﺎن در دﻧﻴﺎ،اﻣﺮوزه ﺑﺎ اﻓﺰاﻳﺶ  :ﻫﺪف
اﺳﺘﻔﺎده  ﻦ ﻛﻪ ﻛﺎراﻳﻲ و ﺳﺮﻋﺖ ﺑﺎﻻﻳﻲ دارﻧﺪ ﻣﺜﻞ ﻏﺮﺑﺎﻟﮕﺮي ﻣﺠﺎزي،ي ﻧﻮﻳﻫﺎروش ﻧﻴﺎز اﺳﺖ راه در اﻳﻦ
 ﻌﺖﻴدارﻧﺪ و ﺑﺎﻋﺚ آﻟﻮده ﺷﺪن ﻃﺒ يﻛﻤﺘﺮ ﻨﻪﻳﻫﺰ ﻲﺳﻨﺘ يﺑﺎ روش ﻫﺎ ﺴﻪﻳدر ﻣﻘﺎ ﻦﻳﻧﻮ يروش ﻫﺎﺷﻮﻧﺪ. 
ﻫﺪف . رود ﻲﻧﻤ از دﺳﺖ ﻫﺎﺸﮕﺎهﻳدر آزﻣﺎاﺿﺎﻓﻪ و زﻣﺎن  يﺷﻮﻧﺪ و اﻧﺮژ ﻲﻧﻤ ﻳﻲﺎﻴﻤﻴﺑﺎ اﺳﺘﻔﺎده از ﻣﻮاد ﺷ
 .ﻣﻬﺎر ﻣﻲ ﻛﻨﻨﺪﺑﺎ ﻫﻢ را  K٣IPو   ROTmدو ﻣﺴﻴﺮ ﻛﻪ ﺑﺎﺷﺪﻫﺎﻳﻲ ﻣﻲﭘﮋوﻫﺶ ﺣﺎﺿﺮ ﭘﻴﺪا ﻛﺮدن ﻣﻮﻟﻜﻮل
 ، اﮔﺮ ﺑﻪ ﺻﻮرت ﻫﻤﺰﻣﺎن ﻛﻨﺘﺮل ﺷﻮﻧﺪ ودارﻧﺪ  ﻣﻬﻤﻲﺑﺴﻴﺎر اﻳﻦ دو ﻣﺴﻴﺮ در ﺗﻘﺴﻴﻢ و رﺷﺪ ﺳﻠﻮﻟﻲ ﻧﻘﺶ 
  .ﺳﺮﻃﺎن رﺳﻴﺪ ﻠﻮﺑﻲ در ﻛﻨﺘﺮلﺗﻮان ﺑﻪ ﻧﺘﻴﺠﻪ ﻣﻄﻣﻲ
را  K3IPو   ROTmدو ﻣﺴﻴﺮاﺑﺘﺪا ﺑﺮ اﺳﺎس ﻣﻘﺎﻻت ﭘﻨﺞ ﻣﻮﻟﻜﻮل ﻛﻪ ﺗﻮاﻧﺎﻳﻲ ﻣﻬﺎر ﻫﻤﺰﻣﺎن : ﻛﺎر روش
ﻫﺎ ﻣﻮﻟﻜﻮلﻫﺎي ﻣﺸﺘﺮﻛﻲ از اﻳﻦ رﻮﻓﺎرﻣﺎﻛﻮﻓ tsiGamrahP ﺳﭙﺲ از وب ﺳﺮور .ﻧﺪاﻧﺘﺨﺎب ﺷﺪ ،دارﻧﺪ
ﻣﻮﻟﻜﻮل  000792، timrahPﺗﻮﺳﻂ وب ﺳﺮور   CNIZ داده ﮕﺎهﻳﭘﺎﻛﻪ ﺑﻌﺪ از ﺟﺴﺘﺠﻮ در  درﻳﺎﻓﺖ ﺷﺪ
ﺗﻮﺳﻂ ﻧﺮم  ياز ﻧﻈﺮ ﺷﺒﺎﻫﺖ ﺳﺎﺧﺘﺎر (ﻲﻣﻮﻟﻜﻮل اﺻﻠ) bisilotcaD  ﺑﺎ ﻫﺎﻣﻮﻟﻜﻮل ﻦﻳا .ﺷﺪ اﺳﺘﺨﺮاج
اﻧﺘﺨﺎب ﺷﺪﻧﺪ.  0/58ﺑﺎﻻﺗﺮ از  otominaTﺿﺮﻳﺐ  ﺑﺎﻣﻮﻟﻜﻮل  21 ﺷﺪﻧﺪ و ﺴﻪﻳﻣﻘﺎ lebaBnepOاﻓﺰار 
  داك ﺷﺪﻧﺪ. DLOGاﻓﺰار ﻫﺎ ﺗﻮﺳﻂ ﻧﺮماﻳﻦ ﻣﻮﻟﻜﻮل
  اﻧﺘﺨﺎب ﺷﺪﻧﺪ. erocsﻣﻮﻟﻜﻮل ﺑﺮ اﺳﺎس ﺑﻬﺘﺮﻳﻦ  11،  DLOGاﻓﺰار ﺑﻌﺪ از داﻛﻴﻨﮓ ﺗﻮﺳﻂ ﻧﺮم ﻧﺘﺎﻳﺞ:
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ﺑﻪ ﺧﻮﺑﻲ ﻫﺎ ﺑﺠﺰ ﻳﻜﻲ از آنﻫﺎ ﻣﻮﻟﻜﻮل، ﺗﻤﺎﻣﻲ ﺑﺎ ﺗﻮﺟﻪ ﺑﻪ ﻧﺘﺎﻳﺞ ﺣﺎﺻﻞ از داﻛﻴﻨﮓﺑﺤﺚ و ﻧﺘﻴﺠﻪ ﮔﻴﺮي: 
ﺑﻪ   5051302 :DIC mehCbuPﻫﺎ، ﻗﺮار ﮔﺮﻓﺘﻨﺪ. از ﻣﻴﺎن اﻳﻦ ﻣﻮﻟﻜﻮل 6AF4در ﺟﺎﻳﮕﺎه ﻓﻌﺎل آﻧﺰﻳﻢ 
  اﻧﺘﺨﺎب ﺷﺪ. 6AF4ﻋﻨﻮان ﺑﻬﺘﺮﻳﻦ ﻣﻬﺎر ﻛﻨﻨﺪه آﻧﺰﻳﻢ 
 ﻏﺮﺑﺎﻟﮕﺮي ﻣﺠﺎزي، ﺳﺮﻃﺎن، داﻛﻴﻨﮓ ﻣﻮﻟﻜﻮﻟﻲ :ﻛﻠﻴﺪي ﻛﻠﻤﺎت
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Abstract  
Introduction: Today, with the growth of cancer in the world, identifying new anticancer 
structures is essential. In this way, new methods need to be used that have high performance and 
efficiency, such as virtual screening. Modern methods are less costly than traditional ones and do 
not contaminate nature with chemicals, and energy and time are not wasted in labs. In the present 
study, we are looking for molecules that inhibit both mTOR and PI3K pathways. These two 
pathways play a very important role in the division and growth of the cells, and if they are 
simultaneously inhibited, we will achieve a favorable outcome in controlling cancer. 
Procedure: First, based on the articles five molecules that were able to simultaneously control 
both mTOR and PI3K pathways, were selected. Then, from the PharmaGist web server, a 
common pharmacophore of these molecules was taken; 297،000 moleculs were introduced 
according to Pharmit in the Zink database. The structural similarity of molecules was compared 
with Dactolisib, as the main molecule, by OpenBabel software and 12 molecules with a 
Tanimoto coefficient higher than 0,85 were selected. These molecules were docked with GOLD 
software. 
Results: After docking, with GOLD software, 11 molecules with good score values were 
introduced. 
Conclusion: According to the results of docking, all the molecules except one, were well placed 
in the active site of the 4FA6 enzyme. Among these molecules, PubChem CID: 2031505 was 
selected as the best inhibitor of 4FA6 enzyme. 
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